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Project objective: Create a low cost
and passive PEM water management system
Specific Targets Addressed for 3.4.2 Automotive-Scale: 80

kKWe Integrated Transportation Fuel Cell Power Systems
Operating on Direct Hydrogen

Target Target 80 kWe | % of System
addressed System for Water
Objective Mgmt

Power 650 W/L 123 L 2— 1%
Density

Specific 650 W/kg 123 kg 2 -9%
Power

Cost $30/kWe $2400 < 7%
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Project objective: Create a low cost
and passive PEM water management system

Specific Barriers Addressed.:

» B: Cost: Balance-of-plant components specifically _
designed for use in fuel cell systems need development in
order to achieve cost targets. Low-cost, high-volume
manufacturing processes are also necessary.

» E: System Thermal and Water Management: Improved
heatdugllzatlon, cooling and humidification techniques are
needed.
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Technical Approach: Humidifer
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Heat is delivered into the
incoming air stream to
. maintain close temperature
Water evaporates at the wick  approaches along the device
wall due to both a temperature  and provide heat needed to
and mass transfer driving evaporate the water into the
forces. stream. .

Efficient heat transfer,
achieved using laminar
_microchannels, cools
incoming cathode exhaust
to close approach (~10C) to
outgoing cathode air
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Optional interconnect wick built Capillary forces convey water from the
into headers can remove excess humid exhaust to the dry incoming air
water during normal operation and also prevent air intrusion to pores,
and supply water during start up. preventing cross over of air.
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Advantages of Microwick Approach

» Passive operation

> Low pressure drop in device (operation with
nlower)

» Orientation independent
B Self recovery during process upsets
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Relevant Prior Work:
Microwick Technologies
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Microwicks
allow two
phase flow

Phase separation with
partial condensation
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Vapor/gas in

Liquid flows into
wick, through pore

Performance for Phase Separation
with Partial Condensation
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Roll Compaction
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Relevant Prior Work in Manufacturing
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Project Timeline (Start Date: February 2007)

| phase 1 (Year 1) | Phase 2 (Year 2) :

| Device Testing | | |
|—‘ Establish performance requirements I
_’ Complete single channel testing I
I _‘ Complete 1 kWe testing
[ | =@ Complete 10 kWe design & review
[ |—‘ Fabricate 10 KWe device
I I _‘ | Test device on 10 kWe fuel cell
I Manufacturing Testing I :

Finalize models, mat’ls, processes

I I—nﬁ Complete test of manufactured device

—t Submit final report to DOE-EERE

o Yoo 0E EERE

I < raseicomnoco |
| | |




Go — No Go Decision Point
12 Months/ End of Phase |

Evaluation Criteria

> Ablility of device to meet weight and size targets
B Abllity of device to handle varying conditions

» Costs for fabrication <$100 per device
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Organizations and Budgets

» Organizations:

e PNNL
= Environmental Technology Directorate
m Energy Science and Technology Directorate

e Manufacturing Support
= ADMA Product Inc. — Porous sheets for wicks
m Protonex — Fabrication methods

e System Testing Support
= Hydrogenics

» Budget
e FY 2007: $300K
e FY 2008: $700K

» Needs/inputs —
e Revise scope and schedule to reflect budget
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